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Question 1 (8 marks) 
For the circuit shown in Figure 1, MOSFET has the following specifications: 
Vt=2 V, K´n (W/L)= 0.5 mA/V2. 
a) Determine the value of current source (I) for drain voltage of 10 V. (2 marks) 
b) Based on the result obtained in part (a), what is the source voltage? (3 marks) 
c) Based on the result obtained in part (a), what is the voltage gain of the 
amplifier? (3 marks) 
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Question 2 (12 marks) 
The current source (I) of the circuit shown in Figure 2 is 5 mA.  
a) Determine the output resistance of the amplifier (Ro). (4 marks) 
b) Determine the value of RL , which reduces the small-signal gain to one-half of 
the open-circuit value. (8 marks) 
Transistor’s parameters are: 
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Question 3 (15 marks) 
This question has two parts, which are independent of each other. 
Part 1 (7 marks) 
a) Determine the voltage characteristic of the circuit (vo in terms of vI) shown in 
Figure 3.  
The transistor has the following specifications: 
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Part 2 (8 marks) 
It is required to bias the transistor in the circuit of Figure 4 at IC=1mA. The 
transistor β is specified to nominally 100, but it can fall in the range of 50 to 150. 
For VCC=+10 V, RC=3 kΩ and RE=1 kΩ. 
a) Find the required value of RB to achieve IC=1mA for the nominal transistor. (3 
marks) 
b) Based on the result obtained from part (a), what is the expected range for IC 
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Question 4 (12 marks) 
For the circuit shown in Figure 5, answer the following questions: 
a) Determine the dc collector current and dc voltage at the collector. (4 marks) 
b) Replace the transistor by either T or π model, draw the small signal equivalent 
circuit of the amplifier and determine the voltage gain vo/vI. ( 8 marks) 
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Question 5 (18 marks) 
For the amplifier shown in Figure 6, answer the following questions by using 
small-signal model of the transistor (either T or π model). 
a) Determine the input resistance of the amplifier (Rin) (5 marks) 
b) Determine the output resistance of the amplifier (Rout) (5 marks) 
c) Determine the voltage gain of the amplifier (vo/vsig) (8 marks) 
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VT=25 m     VBE=0.7 V 
